OF various medullary syndromes that are found to present a more or less constant clinical picture, that occasioned by a lesion of the posterior inferior cerebellar artery is certainly one of the most striking. With the exception, however, of a case recorded by Dr. Ormerod- where the complexity of the symptoms indicates that the lesion was not confined to the artery in question-and others reported in America by Hun, Thoinas, and Spiller, there does not appear to be any adequately analytical examnination of the clinical features of this condition in the English literature. Though its occurrence is a rarity, a sufficient number of instances, corroborated by subsequent pathological investigation, have been published to justify its description as a definite syndrome resulting froin a definite vascular lesion, a syndrome which is commonly so well pronounced and so sharply defined as to render its recognition easy. For here we have, in a word, hemiataxia, unilateral disturbance in the distribution of the eighth, ninth, and tenth cranial nerves and their centres, disturbance of the cervical sympathetic on the same side, and a crossed dissociated ancesthesia, the latter a domninant feature in the picture, and one which must be examined with that minuteness which recent developments in the field of sensation demand.
The posterior inferior cerebellar artery ( fig. 1 ) arises from the vertebral artery on the ventral or anterior aspect of the medulla oblongata, and winds round it obliquely between the roots of the hypoglossal nerve and then between the roots of the spinal accessory and vagus, into the vallecula of the cerebellum [Cunningham] . The trunk gives off small branches to the rmedulla, which are end arteries, but the terminal branches anastomose freely on the cerebellum with the similar artery of the other side and with the superior cerebellar. The distribution of the vessel is variable, and in some cases of the syndrome it may be difficult to exclude involvement or partial involvement of the vertebral artery. As the artery course,s round the medulla, it sends in short terminal vessels to the lateral aspect of that structure, and these are the vessels which suffer most and recover least in a lesion of the main trunk, since they have no anastomosing connexion with other arteries. The constancy with which the residual destruction is confined to a limited area in the lateral aspect of the medulla is remarkable. Speaking roughly, this area extends across the medulla dorsally from the inferior olive to the restiform body. The nuclei on the ventricular floor have a double arterial supply, from the anterior spinal artery and from radicular arteries, derived from the vertebral and passing along the nerve-trunks to their origin; hence they do not suffer to the same extent. The anterior spinal artery, further, supplies the pyramids and the median part of the bulb, areas which A056i-PC-hTorcrtb1&L FIG. 1. Diagram of the arteries of the pons and medulla (modified from Cunningham). escape in a pure posterior inferior cerebellar lesion. These points are sufficiently indicated in the accomnpanying diagram from Van Gehuchten (fig. 2) .
The vertical extent of the necrosed region is usually from the level where the restiform body begins to pass into the cerebellum above to the level of the middle part of the hypoglossal nucleus below. The sixth and seventh nerves are rarely involved; the affection of the eighth and of Deiters's nucleus is usually transient; the eleventh and twelfth are also unaffected, and in a pure case there is a conspicuous absence of pyramidal symptoms. It is very instructive to note how after the initial widespread disturbance of function the clinical symptoms resolve themselves into a more or less permanent grouping, indicative of the limitation of the change to an area not reached by anastomosing vessels.
It may be said that the structures which are most commonly involved, partially or wholly, are the reticular formation and its nuclei, the descending root of the fifth and the cells in association, the nucleus ambiguus and vago-glossopharyngeal nucleus, the glossopharyngeal and vagus nerves, the ventral spino-cerebellar tract, and LSchematic representation of the arterial supply of the medulla (after Van Gehuchten). the dorsal spino-cerebellar tract and other fibres passing into the inferior cerebellar peduncle; I shall have occasion to mention other structures at a later stage. The accompanying composite diagram has been prepared to given a general idea of the lesion in its greatest extent, as determined by the results of various autopsies ( fig. 3 ).
In the following paragraphs is given in detail the clinical history of :a striking and characteristic case, which has been followed and examined frequently for almost five months, which during that time has passed from an initial stage of widespread disturbance to a second one of more or less unchanging symptoms, and which finally, in the course of the last three weeks, has commenced to show unmistakable signs of recovery. I cannot refrain from stating that I have had the advantage of examining a highly intelligent patient, whose introspection has been astonishingly good, and who, moreover, has discovered by experiment on himself one or two facts which might otherwise have been missed, the significance of which will be at once recognized when they are mentioned subsequentlv. To Dr. Grainger Stewart, under whose care the patient is attending the National Hospital, Queen Square, I wish here to express my indebtedness. W. M., aged 42, a monumental mason by trade, has been married nineteen years and has eight healthy children. His wife has had no miscarriages. He is a well-developed, active and intelligent man, who denies venereal risk.
History as given by patient on September 17, 1908 On Friday, August 21, 1908, he was perfectly well. On Saturday, August 22, about twelve noon, he suddenly felt faint and giddy, and a 5Wilson: Case of Thrombosis flush caine over the right side of his face and neck. At the samne timiie the stone at which he was working appeared to be swinging quickly from side to side. He stopped and walked home, a five minutes' walk. During this short walk he kept falling over to the left, and knocked against objects on his left. He had a feeling of being actually pulled to the left. He does not remember having any more definite sensations of rotation. As he walked home he found that the right side of his f'ae was sweating profusely, while the left was quite dry. He lay down for about an hour, feeling inclined to lean over to the left, and noticing that objects in front of himn were blurred, but not of double outline. He then went back to work for two hours, during which time he felt himself constantly edging to the left, while the stone again appeared to be swinging from side to side. At 6 p.m. he got on his bicycle and at once found that he was riding into the kerb on the left side of the road. He could not keel) the handlebar straight. He ran into a van on the left, but fortunately was not hurt. On reaching home he ate a hearty tea, which, however, he had considerable difficulty in swallowing-" I had to swallow each mouthful twice before it would go down "-and then went out with a stick. He felt very helpless on his left leg, which kept " giving way," so that he soon returned. He noticed that the conjunctiva on the outer side of the left eye was a little blood-shot. His wife, further, noticed that the left upper eyelid was drooping and that the left pupil was smaller than the right.
On Sunday, August 23, he was seen by Dr. Featherstone, of Tooting, through whose kindness the patient was sent for examiiination, and who wrote as follows on September 15, 1908: " Mr. M. came under my attention on August 23, suffering fromn a suddenly developed ataxia. He was absolutely unable to stand erect, falling always to the left. His left eye had a tendency to diverge to the left, and there was diplopia and much unsteadiness (nystaginus). The left pupil was contracted and the right dilated, but both reacted to light. The whole left eye had an appearance as if sunken in the orbit, probably somewhat exaggerated by a swelling of the facial and temporal regions on the left side. The left conjunctiva showed a slight suffusion of blood. The left fifth cranial nerve, especially the ophthalmic and superior maxillary divisions, was evidently markedly affected from the alteration in sensation-the areas felt hot and painful and were tender to the touch. Alteration in taste was marked on the left side only; things felt hot and air felt hot in nose and mouth; there was no affection of the facial muscles, and hearing was perfect; mlluscular grip was good; reflexes were slightly diminished; no ankle-clonus or Babinski; pulse 48, slow, full volume, and soft; respiration slow, no stertor; temperature 960. He had periodic attacks of violent vomiting, which passed away in a couple of days. The right side of his face was bathed in perspiration, the left side was perfectly dry."
The rest of the history as given here was supplied by the patient. On the same day, Sunday, August 23, he experienced a humming, buzzing noise in the left ear, which continued all that day and the next; there was no deafness. The difficulty in swallowing persisted and remained a feature of the case for at least two months. When lying in bed on his back, the wall being on his left side, he noticed that it seemed to be leaning over him as though it were going to fall on him; the bed seemed raised about 2 ft. on the left side, and he felt he must therefore roll out to the right, but when he sat up he always fell to the left. There was tingling and a feeling of numbness over the whole of the left half of the face, which has continued. When he was drinking warm cocoa it felt natural on the right side of the mouth, but "ice cold " on the left. As he breathed the air seemed cool on the right side and warm on the left. Cold fluids, on the other hand, such as milk and soda, felt natural on the right side, but gave rise to a "burning, prickling " feeling on the left. Pressing the tongue against the left lips produced a hot, burning feeling, with prickling; against the right the sensation was normal. He found that the left face was intensely tender when it was being shaved; the sensation was one of "pricking heat." The inco-ordination of the left arm and leg was very marked; he could not put the left leg where he wished-he had to "throw " it; he could not control the left ariu. On looking to the left he had diplopia, the upper image being the left one, which seemed about 4 in. to the left of the other; on looking further to the left, or up and to the left, the images went farther apart. The left nostril bled twice spontaneously during the first few days. There was intense headache on the left side, front and back, and a most painful smarting of the left eye; the headache appeared somewhat relieved by the nose bleeding. His voice was thin and inclined to be a little high-pitched, instead of showing its normal rich timbre; he is a bass singer in a church choir, but on attempting he was quite unable to produce any volume of sound.
During the next week or two all the more acute symptoms passed off. Thus the vomiting and malaise disappeared; the sensation of 57 56 Wilson: Cacse of Thronmbosis falling and the forced mtiovemiients became less initense ; the diplopia w-as rather less marked; the asynergy of the left limibs less obvious.
On the other hand, he noticed on attempting to stanid that the right leg had somehow " changed"; he was a little uncertain on it, and this coincided with the spread of the " subjective " sensations. The whole of the right leg to the groin became numiib and dead; "it felt like leather," but on touching, and still more on rubbing it, a definite sensation of " hot pins and needles " was experienced. The change was at first confined solely to the leg. He noticed that whatever was the actual tem--peratur e of the object pressed against the leg it produced the same warnm sensation; "a cold earthenware vessel put against the right leg felt as wa,rm as toast." On increasing the pressure the sensation became one of painful beat, which radiated slightly; this was always easily obtained by stroking or rubbing the right leg. It felt to the patient exactly as did the sensation from sinilar stiniluli applied to the left half of the face. He was never able to conviince himself that the actual temperature of the leg was above that of the left.
When I fir'st saw the patient, on Septemlber 16, he presented the following points: The left side of the face was dry, the right was bathed in perspiration; the left eye was sunkerl, with a smiall pupil and somne ptosis; these ar-e sufficiently indicated in the photographs (figs. 4 and 5). Both pupils reacted to light, but the left scarcely dilated to shade at all; the optic discs were normlal; there was rather quick, slightly irregular but well-sustained nystagm-nus on lateral deviation to the left, not in any other direction; the visual axes were parallel. Somiie slight inco-ordination of the left armii and leg persisted, but it was very slight. Hearing was normal; tinnitus was absent; there was no "subjective " sensation of rotation, but on walking the patient tended to deviate to the left, and I thought showed a tendency to bring his left shoulder forward. Occasionally he rather lurched to the left, amid when that occurred he said he felt "pulled" to the left. As he sat he maintained his equilibriumn coniifortablv. There was no facial asymmi-etry or weakness; the miaotor fifth was inormlal on the two sides. The palate was definitely weak on the left side; the left vocal cord was paralysed; the tongue was protruded straight. There was no sign of mlotor weakness in the arms; no treimaor was present in either; the grasps were good and equal. The right leg, however, seenied slightly less strong than the left, but the deep reflexes were present and equal on the two sides; no ankle-clonus was found, and the plantar response was double flexor. The abdominal reflexes were brisk and equal.
The alterations in the domain of sensibility were of peculiar interest. (A) Reference has been made to the " subjective" sensations of heat and tingling over the left face and right leg. These had now spread, so that the right leg, right lower trunk, and right arm almost to the shoulder exhibited the phenomenon when pressed slightly, or Sweat-beads on right side of face only.
stroked, or rubbed. The sensation thus obtained on the left face and right limbs was one of "tingling warmth," of "hot pins and needles," apparently dependent for its intensity on the amount of pressure used; light pressure produced a pleasant feeling of warmth, stroking or rubbing intensified this and introduced the tingling, while squeezing the limb caused both to be accentuated. Exactly the same condition obtained on the left half of the face, where there was no (September 19, 1908.) right limbs. Over the left trigeminal area the patient felt the lightest touches, but he said they were not so " tickly" as on the right side of the face. The localization of touch was everywhere perfect. There was no astereognosis. If the touch passed into pressure, however light, it gave rise on the right limbs to the " tingling warmth" already referred to, as also on the left face.
The left corneal reflex, tested by touching the corneo-scleral junction with cotton-wool, was not so brisk on the left as on the right. Cottonwool in the left nostril was not so " tickly " as on the right, but it was felt, and similar touches over the mucous membrane of the mouth and throat on both sides were felt and localized.
(b) Deep Sensibility, tested with the rounded end of a pencil, was practically identical on the two sides of the body. (For algometer results see below.) The localization was perfect. fig. 7 ). Over these areas pain was felt as touch or pressure merely.
The localization of the stimulus was perfect. In the left side of the mouth, tongue, palate, fauces, uvula and pharynx, sensibility to pain was lost. The left facial area where sensibility to pain was abolished extended over the pinna, front and back, but corresponded otherwise to the trigeminal distribution ( fig. 8 ). It is interesting to note that a distribution such as this is never obtained by a lesion of the trunk of the trigeminal nerve or by destruction of the Gasserian ganglion. Pressure on the globe of the eye on the left side was not painful.
(e) Temperature.-There was loss to all degrees of heat and of cold over the left face, from very cold water (not iced) to water at about 500 C. The application of the tube simply gave rise to a sense -of pressure or touch, without any " tingling warmth." If the cold tube, however, lay on the skin a moment or two it sometimes gave rise to a feeling of warmth, never of tingling. On the whole of the right side, including the face, all degrees of heat were felt as " tepid," or " slightly warm," and they did not give rise to any additional sensation of "tingling " (fig. 9 ). If the tube were pressed against the skin, however, this tingling or smarting was felt. On the whole of the right side, including the face, there was complete loss of sensibility to all degrees of cold ( fig. 10 ). But the mere application of the cold tube at once produced the feeling of warmth or of smarting heat, apart altogether from the question of pressure. If the cold tube was pressed hard against the skin the sensation was intensified. Thus on the right side the cold tube never gave rise to a sensation of coldness, but always to one of warmth, passing into smarting, whereas the hot tube always gave rise to a sensation of slight warmth, which did not become tingling unless the tube was pressed against the skin. The localization of the stimuli was always. correct.
(f) Tactile Discriminattion was not tested at this stage. During the next month or two the patient's condition remained much the same. He was able to be up and about, and to attend to business. The " subjective " sensations were as before. He still showed a certain tendency in his gait to deviate to the left, and remarked that any sudden change of position, such as lying down in bed too quickly, produced a momentary disturbance of equilibrium, a momentary " allgone-ness" which was particularly disagreeable, and made him put out his arms involuntarily, as if to save himself, he did not quite know from what. Further, after walking perhaps a hundred yards, especially in cold weather, he felt some difficulty in breathing, accompanied by a degree of tachycardia which necessitated his resting for a minute or two. This disturbance of heart and respiration remains. His wife told me that at night his respiration became usually quiet-indeed, inaudible -till there came a few deep long-drawn inspirations, sometimes with sighing, followed again by a quiet interval. This phenomenon continues, but it does not seem to occur during the day, and the patient is unaware of it. I am assured that this condition was never observed previous to the illness.
On objective examination (November 16-19 ), a slight change was found in the field of sensibility. The loss to painful stimuli had appar- ently extended up to the margin of the trigeminal area on the right side. (It is conceivable that this limit was the correct one, and that it may have been missed at the first examination.) It was difficult to determine whether the line corresponded to a true trigeminal limit, or whether it was not rather of a segmental type, as opposed to a peripheral. The alteration is indicated in fig. 11 . Taste was carefully tested all over the tongue. There was complete loss over the left half of that organ, anteriorly and posteriorly (salt, sugar, quinine). There was no loss or diminution to touch inside the mouth on the left side, and the palatal and pharyngeal reflexes were obtained readily enough on either side. Pinching the tongue in a pair of dissecting forceps seemed to produce pain as readily on the left side as on the other. From this point a stage of definite improvement is entered on. The second week of January, 1909, was spent in re-examination of the patient, and the following are the chief points to be recorded. There is still a liability to a sudden feeling of " helplessness" if the patient bends down quickly or turns round quickly, or lies down in bed too quickly. It is described as a feeling of general giddiness which comes and departs again with almost equal rapidity. He is able to get a better volume of sound now when singing; his voice,-which was somewhat higher pitched than before the illness, is resuming its natural robustness. After four months he is now able to get down to "bottom E" again. Deep press-are pain. (January 12, 1909 .) The figures indicate kilograms on Cattell's algometer. (It is to be remembered that the skin of patient's hands is hard and thickened from bis occupation.)
There is no difficulty in swallowing. The attacks of slight shortness of breath continue, an the patient says they are associated with a curious feeling as though-he must sneeze. He does not actually do so, but the association of the sensation with the affection of respiration recurs almost daily with any exertion. There is no longer any anomaly of sweating on the face, nor has there been any difference in this respect between the two sides for about six weeks or two months, but there is still a mild degree of narrowing of the left palpebral fissure, and the left pupil is still slightly smaller than its fellow. All diplopia has gone. The optic discs are normal. The nystagmus to the left is less noticeable, but can still be elicited. The motor fifth is entirely normal on the two sides. The palate is almost symmetrical in its movements now, but the vocal cord does not yet move freely. There is no inco-ordination on either side. The patient is still uncertain on his right leg, and there is still the same slight relative weakness of its movements. The-deep reflexes are equal on the two sides; there is no ankle-clonus, though repeated efforts sometimes induce a few clonic jerks at the right ankle; the abdominals are brisk and equal, aJnd there is a double flexor response.
The condition of sensibility is now as follows (January 12 to 17):-(A) The " subjective " sensations of tingling warmth on the left face and right body are less in evidence. They do not occur spontaneously, but only when the skin is rubbed or pressed. The smarting round the lids of the left eye has not disappeared. Rubbing the left face causes a sensation of warmth which does not radiate; pressing the tongue against the left corner of the lips (upper more than lower) causes a sensation of pins and needles which does not spread. There is nothing similar to these on the right face, but the area of " tingling warmth " on the right side reached the clavicle about two months ago, where it has remained (fig. 12 ). The sensation is less obvious now, except over the right thigh, where rubbing or squeezing still causes a bruised or aching feeling, with warmth for a background. There is not, and never has been, any " subjective " sensation of coldness anywhere. -This was formerly noted as being less " tickly " on the left face, and that is still noted. There is no loss anywhere, and the localization is always accurate.
(b) Tactile Discrimination, by the compass test, is apparently normal. After many tests no definite and persisting difference between the two sides of the face or body can be made out. (c) Deep Sensibility, tested by Cattell's algometer, is the same on the two sides, as figs. 13 and 14 show. Occasionally one side appeared more sensitive, occasionally the other. Although there is absolute loss to cutaneous pain over the right side of the body, deep pressure pain is not affected, a point to which attention will be drawn later. On the face deep sensibility was carefully tested with the algometer. The results are embodied in fig. 15 . Here again there is loss to cutaneous but not to deep pain. No difference can be made out in this respect between the two halves of the tongue. There is no defect of localization.
(d) Muscular Sense is everywhere intact. (e) Cutaneous Pain.-Improvement has taken place. The upper limit of the loss on the right side is now indefinite over the jaw and neck, receding from the former limit ( fig. 16 ). On the other hand, a narrow section outside the trigeminal area on the left face shows a diminution of sensibility to painful stimuli. At least two months ago there was a suggestion of a change here, but it was very indefinite (fig. 17 ). The analgesia of the mouth, pharynx, &c., continues. Taste is still entirely absent on the left side.
(f) Temperature.-Sensibility to cold has returned over the right face in its middle part chiefly, and also over an area of the left cheek below the eye ( fig. 18 ). Otherwise the condition of insensitiveness to all degrees of cold remains over the right body and left face. There is, further, a strip outside the left trigeminal area where cold is not appreciated normally, but its limits are indefinite. It was noticed at least two months ago. Cold is felt as touch or pressure on the left face, or as a pleasant slight warmth. The cold tube does not cause any tingling on the face. On the right body, as before, it occasions a smarting, tingling sensation, with no element of coldness in it whatever. The patient is able to distinguish between cold and lukewarm tubes by the former causing this smarting. As before, all degrees of heat are felt as ",tepid,' or " slightly warm," over the right side, but the area no longer includes the right face, for here in its middle part the patient can feel the hot tube ( fig. 19 ). There is, further, an improvement in the left side of the face, below the eye, where he can distinguish the hot tube. He can distinguish between degrees of heat correctly only in these patches on the face, right and left. As before, the hot tube never gives rise to the additional sensation of tingling unless it is firmly pressed against the skin. Heat. (January 17, 1909.) Wheii he immerses his hands in cold water the left hand feels the cold, the right feels the water warm, and the sensation of smarting is experienced. " When I put my cold left hand on my right side I get a nice feeling of warmth. When the hands are put into hot water it feels only warm or tepid on the right, but hot, of course, on the left." One more feature of the case remains to be narrated, and it is one of the most interesting. Mr. M. had often noticed that pricking of the left face, in addition to its being felt as pressure merely, never resulted in any bleeding. He had frequently experimented with himself in this connexion, and says the same thing is true of the right side of the body. About three weeks ago, however, coincident with the diminution of the "subjective" sensations on the left face, he found that pricking was followed by bleeding for the first time since the onset of the disease. I re-examined him from this point of view, and can vouch for the fact that blood is much more readily obtained by pricking on the left hand than on the right, whereas there is no difference now between the two sides of the face. There has never been any appreciable difference between the surface temperatures of the two sides of the body.
A case such as this presents many features deserving of discussion, but as there is no pathological confirmation of the exact extent of the lesion, it is idle to dogmatize on the association of the various symptoms with the various anatomical structures probably involved. It is clear that in its main features, however, the case is to be classed as belonging to the category of those exhibiting a symptom-complex such as has been abundantly proved by pathological evidence to occur in lesions of the posterior inferior cerebellar artery. I shall briefly allude to the probable explanation of the more unequivocal symptoms, as established by the pathological investigations of others, and in closing refer imore particularly to the condition of sensibility.
Disturbance of Deiters's nucleus and of the neighbouring vestibular fibres and their connexions is responsible for the acute giddiness, vomiting, forced movements, insecurity of equilibrium and tinnitus of the first stage. There are still indications that the function of these structures is not yet normal-e.g., the momentary " helplessness" produced by too sudden a change of position.
Interruption of the fibres entering the inferior cerebellar peduncleeither fibres of the dorsal spino-cerebellar tract conveying unconscious homolateral impulses underlying co-ordination, or olivo-cerebellar fibres -or possibly disturbance of vestibular connexions, accounts for the hemiataxia.
Disturbance of the glossopharyngeal and vagus centres (nucleus ambiguus, fasciculus solitarius and cells in connexion, &c.) has determined the palsy of palate and larynx on the same side, the analgesia of fauces and pharynx, the difficulty in swallowing, the change in the speaking and singing voice, the loss of taste over the whole left half of the tongue; probably the irregularity of respiratory rhythm and occasional breathlessness with tachycardia are thus to be accounted for.
That some change of a vasonmotor nature has occurred on the left face and right body is certain: the remarkable fact that pricking the skin over these areas did not cause bleeding would seem to indicate overfunction of the vasoconstrictor nerves, or diminution of function on the part of the vasodilators. In the face the area corresponded to that which showed palsy of sweat-fibres. The interest of this phenomenonin association with absolute loss to cutaneous pain in an organic lesion is enhanced when we remember the frequency with which it has been observed in hysteria. Further, the return of a certain vasodilation, as indicated by bleeding after pricks on the left face-though the quality of pain is still entirely absent coincides with a dinminution of the " subjective" sensations of tingling when the skin of the left face is rubbed, and suggests that there may be some connexion between the two, especially as these sensations reml-ain undiminished over the right limbs, and here pin-pricks are not followed by bleeding (January 21).
The paralysis of cervical sympathetic fibres in a mnedullary lesion has been frequently noted in cases similar to the present one. One may fairly say that at least as high as the level of the inferior olives the sweat and synmpathetic fibres for the face and eye are uncrossed. The restoration of normal sweating over the left face, with the still persisting eye sympathetic signs, suggests a dissociation of these fibres in the medulla.
The changes in the field of sensibility may be divided into " subjective " and " objective." Taking the latter first, we ilmay consider the local and the remote effects of the thrombosis.
The local effects are seen in the distribution of the left trigeminal and the left glossopharyngeal nerves. In the distribution of the former we find:-(1) Complete loss to painful stiimuli of cutaneous origin.
(2) Comuplete loss to all degrees of heat and cold.
(3) Conservation of touch, tactile discrimination, localization, light and deep pressure, and pressure pain.
Thus the loss is not one of protopathic as opposed to epicritic type, for the appreciation of all degrees of temperature is gone; nor, indeed, should we expect to find the persistence of the three sensory systems of the lowest (peripheral) level, since the lesion presum-ably involves the descending trigeminal root and the cells in association, which belong to a higher level. The important and significant fact is that we find a dissociation of deep from superficial pain, although the disease is medullary. According to the researches of Head and Thomson, if there is loss to painful stimuli in a lesion above the peripheral level, there is always loss to deep as well as to superficial painful stimuli, but the present case appears at variance with that conclusion. Though we admit the evidence to show that the fibres supplying deep sensibility to the face run in the facial trunk, we have here a medullary lesion in which all forms of pain are not affected together.
The analgesia of the fauces and pharynx on the left, and the complete loss of taste on that side, suggest impairment of function of the glossopharyngeal nerve. As far as I have been able to detect, there seems no loss to touch stimuli in that distribution. The pharyngeal and palatal reflexes are present. The patient felt the pressure of the laryngoscopic mirror on both sides of the back of the mouth. There is thus apparently also a dissociated anaesthesia in the territory of the ninth cranial nerve.
As the motor fifth and the sixth and seventh nerves are normal, we can understand that there is a probability that a part of the descending root and root-cells of the sensory fifth is above the area that has suffered, and therefore that a certain number of afferent fibres from the face have reached the quinto-thalamic path without being touched. We can further state that a lesion presumably in the left half of the medulla has dissociated the impulses underlying the sensations of touch, localization, pressure and painful pressure from those of temperature and of cutaneous pain, over the left face, and those of pain from those of touch and pressure on the fauces, uvula and upper pharynx. Further than this we may not go.
The remote effects of the lesion are seen on the right half of the body. Here we find:-(1) Complete loss to pain of cutaneous origin over the right trunk and limbs, but not on the face.
(2) Complete loss to all degrees of cold on that side, including the face. With this, loss to stimuli of varying degrees of heat, all of which are felt as tepid merely. This loss similarly includes the right face.
(3) Touch, light and deep pressure, pressure pain, localization, tactile discrimination, muscular sensibility, and sense of shape and size are intact.
We see, again, that in a lesion of the secondary level we may have, and do have, a dissociation of deep from superficial pain; and whatever be the pathological explanation the fact deserves to be recorded.
There is a difference between the local and the remote effects of the lesion, in so far as all degrees of heat are felt as tepid on the right, whereas on the left face they have no element of " warmness " in them at all. On the remote side the distribution of the changes is not quite the same for all forms, since pain is felt on the right face, but not heat or cold.
This remote dissociation has been frequently observed in similar cases. The suggestion is that in the mesia;l fillet, the supply of which is the anterior spinal artery, run impulses underlying the appreciation of muscular sensations and certain tactile sensations; while the paths for pain, heat, and cold are in the spino-thalamic section of the lateral reticular formation. The complete preservation of the faculty of localizing any form of stimulus on any part of the body is of great interest in this connexion. It is sufficient at present to record the occurrence of the dissociation in a presumably unilateral medullary lesion.
Of the so-called "subjective" sensations we may enumerate the tingling and warmth on the left face and right side of the trunk and limbs. These do not now occur spontaneously in the strict sense, whatever they did at first, but are easily elicited by the lightest pressure, such as that exercised by a current of air, though perhaps not so readily as formerly. They are positive symptoms, and cannot, therefore, be caused by the lesion; they are permitted by the lesion. Their nature might suggest that the absence of the cold mechanism-for they are experienced only where there is complete loss to cold stimuli-allows other mechanisms to be reached by the cold stimulus. Dr. Hughlings Jackson has recently maintained that, in cases such as this, from the negative lesion there is, directly, inability to appreciate cold substances applied to the cutaneous area, and indirectly from the lesion there is over-hotness referred to the same area. The over-hotness is consequent on removal of control or of inhibition from the physical bases of the sensation heat, by destruction or by some negative lesion of the physical bases of the sensation cold. I have had the opportunity of examining several cases of organic disease of the nervous system, in which there has been referred to some area of the skin a " subjective" sensation of hotness or of coldness, where objectively there has been a loss to stimuli of the opposite kind over the same area, and the present case provides another instance.
DISCUSSION.
The CHAIRMAN (Dr. Ormerod) said the Section was very much indebted to the author for bringing forward the case, and explaining it in such a lucid way. It was very definite in its nature, and yet such cases were often mistaken. The case of his own, to which Dr. Wilson alluded, was at first thought to be one of syringomyelia, on account of the dissociation of sensation. In another case which he saw recently, and which he believed to be of the same type, the loss of sensation was misunderstood, and it was thought to be " functional." With regard to the last case, it was objected that the loss of sensation transgressed the middle line, and he would be glad to hear if in Dr. Wilson's case, or in any of which Dr. Wilson knew, there had been' any indication of loss of sensation crossing over to the non-affected side of the body.
Dr. WILFRED HARRIS said that when he was house physician at the National Hospital in 1896, he had an opportunity of examining a practically identical case to that described by Dr. Wilson, but it showed one or two symptoms to which Dr. Wilson had not referred, but which were described by Spiller and others as characteristic. One was nystagmus to the side of the lesion, and the other, intense and utncontrollable hiccough at the commencement of the symptoms. The case he saw showed both those very well. The history was a rather characteristic one. The man was in a restaurant after dinner, and felt a click, as though something had snapped low down in his back. He could not move the right leg and right arm, and next day he had F-14a 6Wilson: Case of Thromibosis severe hiccough, which persisted for four days. When he came to the hospital, some months later, there was definite hemianalgesia of the right side of the face and of the opposite side of the body. In Dr. Wilson's second diagram ( fig. 11 ) the analgesia on the side opposite to the lesion Apread above the clavicle to the lower jaw and round the back of the head over the second cervical area. In Dr. Wilson's first diagram ( fig. 7 ) the analgesia ended at the clavicle. He (Dr. Harris) doubted whether the first of those observations was correct; the second diagram seemed to be the true one. Dr. WILSON, in reply, said there was no hiccough in his case from the beginning, but there was marked nystagmus to the left. There had never been nystagmus in any other direction. In his own case the line of demarcation between the sensory areas on the two sides seemed to be strictly confined to theEmid-plane, and in regard to the face the alteration to pain was absolutely bounded by the middle line. He was unable to say whether in any of the recorded cases there was a reference to that point; he had not seen it.
Dr. HEAD read a short paper on a case of fractured spine presenting sensory disturbances of some interest.
